Gene expression during 3T3-L1 adipocyte differentiation. Characterization of initial responses to the inducing agents and changes during commitment to differentiation.
The mouse 3T3-L1 fibroblastic cell line rapidly differentiates to an adipocyte phenotype when post-confluent cells are treated for 48 h in fetal calf serum-containing medium supplemented with 1 microM dexamethasone (D), 0.5 mM methylisobutylxanthine (M) and 10 micrograms/ml insulin (I). D and I act synergistically to commit the cells to differentiate 24-48 h after initiating treatment, and this is blocked by the phorbol ester, 12-O-tetradecanoylphorbol-13-acetate. In order to identify cellular proteins involved in the differentiation process we analyzed differentiating 3T3-L1 cells using two-dimensional electrophoresis on large format gels. We observed changes in over 300 proteins during differentiation (over 100 within 5 h of initiating differentiation) and many of these are also changed at the level of mRNA (by analysis of in vitro translation products). About 75% of the initial changes were maximally induced by treatment with a combination of M and I, while no more than 10 proteins and their corresponding mRNAs were maximally induced by D within 3.5 h. Another 10 proteins were synergistically regulated by the combination of all three agents (DMI) within 3.5 h. Additional species were induced at later times. Five of these were synergistically induced by treatments that lead to differentiation, were first expressed at elevated levels during commitment and remained elevated in fully differentiated adipocytes. One or more of these proteins could well have a functional role in the commitment to and/or expression of the adipocyte differentiation program.